Objective: To investigate whether for patients with incurable cancer comprehensive home care programmes are more effective than standard care in maintaining the patients' quality of life and reducing their "readmission time" (percentage of days spent in hospital from start of care till death). Design: Systematic review. Methods: A computer aided search was conducted using the databases of Medline, Embase, CancerLit, and PsychLit. The search for studies and the assessment of the methodological quality of the relevant studies were performed by two investigators, blinded from each other. Prospective, controlled studies investigating the effects of a home care intervention programme on patients' quality of life or on readmission time were included in the analyses.
Introduction
In developed countries cancer remains one of the major causes of death, despite all the highly sophisticated treatment methods. 1 Fifty per cent of all patients with cancer still cannot be cured. 2 3 The quality of life of the patients with incurable cancer inevitably diminishes, 4 and they are frequently readmitted to hospital. 5 6 Readmission occurs mainly because aggravating symptoms of the disease can no longer be treated at home; "caring" has temporarily become too demanding for the informal caregivers; or there is a lack of care coordination between the different professional caregivers. [7] [8] [9] [10] The high readmission rate partly explains the high medical costs of treating these patients, especially in the terminal stage. 11 Moreover, most of these patients would prefer to be at home during this last stage of their illness. [12] [13] Home care programmes have therefore been developed for these patients in the hope that they will be able to stay at home for longer and maintain an acceptable quality of life. 4 14 15 We investigated the literature with the principle aim of determining whether such programmes are effective.
Methods
Publications were selected from the following databases: Medline (1985-97), Embase (1984-97), CancerLit (1979-97), and PsychLit (1974-97) (see box for key words and search strategy). No language restrictions were imposed. 16 Other search strategies were also performed, including use of key words such as "hospice," "terminal care," and "palliative care." These searches, however, revealed no additional articles that could be included in our review.
The following selection criteria were used for inclusion of studies in the analysis: x The study population had to include patients with incurable cancer and a control group against which the intervention could be compared x The study design had to be prospective x The intervention had to be aimed at different aspects of care, and its main goal had to be better support for patients at home; studies of specific home care interventions aimed at just one aspect of care-such as home parenteral nutrition or pain treatment-were to be excluded x The control group had to have received standard available (home) care; studies in which the control group received only hospital care were to be excluded x The dependent variables in the study had to include at least one dimension of quality of life or the readmission rate of patients.
A consensus meeting was planned to deal with any disagreements that arose between the two investigators (FWJMS and JCMvanH) in the selection of the articles. If no agreement could be reached a third investigator (LPdeW) decided whether the paper should be included. The reference lists of these selected papers were screened for other relevant studies.
Criteria based analysis was performed on the selected papers to assess their methodological quality. Standardised analyses were performed by two investigators (FWJMS and JCMvanH). To prevent bias, the
Search strategy and key words used
["Home care" or "home nursing"] and ["Cancer" or "neoplasm(s)"] and ["Quality of life" or "well being" or "readmission" or "hospitali(s/z)ation"] journal name, authors' names, title, summary, and discussion paragraphs were deleted from the articles, and the reviewers were blinded from each other. The articles were scored with strict criteria that addressed the methodological quality (see appendix and table 1), which were based on generally accepted principles. 17 Once again a consensus meeting followed to tackle any disagreements, and, if necessary, a third investigator (LPdeW) made the final decision.
Essential characteristics of each home care intervention programme and its main outcome measures were assessed. These characteristics comprised the country in which the investigation took place; where the intervention was based (for example, hospital or clinic); the kind of care received by the control group; and the kind of intervention that was investigated.
Data on readmission to hospital are presented as "readmission time" for all studies so that the various results can be compared; readmission time was defined as the percentage of days that the patient spent in hospital from the start of care until death. For this, we had to calculate the readmission time in most studies, using the data presented in the articles.
Finally, we tried to relate the results of the studies to their methodological quality and the type of intervention used in the studies.
Results

Results of search
The search resulted in 358 articles. Of these articles, nine met our inclusion criteria. 14 15 18-24 The overall agreement on the inclusion of articles was 100%. Three articles described the results of the national hospice study in the United States. [19] [20] [21] Two of these showed considerable overlap, so they were combined. 19 20 One study 22 seemed to report the findings of a subgroup analysis of a previous published study. 15 Methodological quality of studies The methodological quality of the studies is shown in table 2. The initial disagreement on the methodological score between the two investigators was 9.2% (34 items in 8 articles = 272 items that had to be scored; initially 25 items were scored differently by the reviewers). Most disagreement was the result of errors in reading and interpretation and was easily resolved in a subsequent consensus meeting by the two investigators.
The scores for methodological quality ranged from 48 to 68 (mean 59) out of a possible 100. The median score was 62, showing that the studies were of moderate methodological quality. The most common shortcomings were in the areas of study population homogeneity; comparability of intervention and control groups; handling of drop outs; and blinding procedure for those who collected the outcome measures.
Characteristics of intervention and standard care
The characteristics of intervention and standard care are shown in table 3. The interventions were hospital Total 100
See appendix for more details. In the national hospice study for evaluation of the methodological quality the article by Greer et al 19 was used; for the evaluation of the readmission time the article by Mor er al 20 was used. *see table 1 and appendix for description of A-L. †Numbers of patients mentioned in the article by Greer et al 19 (numbers of patients in study by Mor et al 20 : 5295/558). ‡Only the total number of patients was presented. §The practices from which the patients were derived (but not the patients) were randomised, resulting in incomparable patient groups.
based in three studies, 14 15 22 hospice based in two studies, 19 21 community based in two studies, 23 24 and based at a rehabilitation centre in one study. 18 The intervention and standard care programmes were poorly described. One study reported having a 24 hour service for their patients. 18 In four studies the team members could visit patients at home. 15 18 22 24 In one study technical home care (for example, intravenous infusions) was possible. 23 In two studies a training programme for the patient and for his or her family and friends was included. 15 18 In four studies regular team meetings were held. 14 15 18 22 In most studies a general practitioner and in only one study community nursing were available at home for patients in the control group. 24 Final results of studies The main findings of the studies are shown in table 4. Two studies 19 24 reported fewer physical symptoms and one study less physical dependency among patients in the intervention group, 14 whereas four studies did not find significant differences in this dimension. 15 With regard to the psychosocial dimensions, only one study out of the six that investigated this topic found a significant improvement in the "mental health index 5" questionnaire three months after starting the intervention. 23 Of the five studies that investigated patients' satisfaction with care, two showed that patients were significantly more satisfied with the intervention programme than with standard care. 15 22 In five studies the readmission time could be calculated. 14 15 18 20 22 All but one 14 reported a lower readmission time for the intervention group. This difference reached significance in two studies. 20 22 When the results of the five randomised studies (which had the highest methodological scores) 14 15 18 22 24 were compared with those of the non-randomised studies (which had the lowest methodological scores), the outcome patterns turned out to be similar. Only two of the five randomised studies found positive effects on physical dimensions of the patients' quality of life, 14 24 none found positive effects on psychosocial dimensions, two out of the four studies evaluating satisfaction with care showed positive results, 15 22 and one out of the four studies that evaluated readmission time found positive effects on this outcome measure. 22 Among the four nonrandomised studies 19-21 23 (of which two were combined [19] [20] and one evaluated only "quality of death" 21 ), one study showed positive effects on the physical dimensions, 19 one showed positive effects on the psychosocial dimensions of the patients' quality of life, 23 none showed positive effects on satisfaction with care, and one found positive results on readmission time. 20 Finally, we tried to relate the findings of the various studies to the type of intervention being applied. This was difficult because the interventions were poorly described in most studies (table 3) . However, the ability of team members to visit patients at home and the incorporation of multidisciplinary team meetings into the programme seem to be important elements for achieving favourable outcomes. 14 15 22 
Discussion
Our review shows that the effectiveness of home care programmes, when compared with standard care, for patients with terminal cancer still remains far from clear. Only nine studies investigated the effects of home care programmes on the quality of life of patients with terminal cancer or on their time spent in hospital before death. Two studies were combined because jointly they reported the results of the national hospice study on quality of life of patients and readmission time. Furthermore, one study 22 reported the results of a subgroup analysis of a previously published investigation. 15 The methodological quality of the studies was moderate considering the median score of 62. The main shortcomings were found in the areas of population homogeneity, study design, comparability of groups, handling of drop outs, and blinding procedures. Furthermore, the findings of the various studies failed to show a consistent pattern. None of the studies, however, found a negative influence of home care interventions on quality of life or readmission time. Some even found a significantly positive influence on these outcome measures. No clear relation was observed between the various findings and the methodological quality of the studies (that is, when the randomised and non-randomised studies were compared). However, visiting patients at home and regular multidisciplinary team meetings seemed to be associated with positive findings.
Shortcomings
The results of this systematic review might, however, be criticised on several points. Firstly, it may be questioned whether all possible relevant articles were detected. We are reasonably confident that we did not miss other relevant published articles because, as recommended by others, [25] [26] [27] [28] we (a) searched not only Medline but also CancerLit, Embase, and PsychLit; (b) made use of a combination of search terms in our literature search, using a combination of MeSH terms (indexing terms) and text words that covered a wide range of the research field; (c) tried other search strategies too; and (d) did not apply any language restrictions.
Secondly, it might be argued that studies on home care intervention programmes may have been missed because we excluded those studies using hospital inpatients as their control group. These were excluded because the main goal of this review was to give an overview of the effects of these home care intervention programmes on patients' quality of life and readmission time when compared to standard (primary) care. In our literature search we only found three studies that compared a home care intervention programme with hospital care. [29] [30] [31] Thirdly, the choice and rating of the items measuring the methodological quality of studies might be criticised because these are prone to subjective preferences. The choice of items, however, was based on generally accepted principles of intervention research and covers several dimensions of methodological quality. 17 The assignment of the various weights to the different items (table 1) , on the other hand, is by nature more subjective. If, however, others think that different weights should be assigned to the various criteria, they can easily devise their own methodological scores using table 2 and their own rating list.
Fourthly, it has to be recognised that eight out of the nine studies included in this study were from the United States. The other one was from the United Kingdom. The result of this review cannot therefore be translated to other countries. The obvious difference between the number of studies performed in the United States and those performed in other parts of the world with highly developed healthcare systems (such as northwest Europe) may be explained by the United States's less well developed primary care system. Therefore, the need for home care programmes for chronically ill patients with complex problems in the United States may be higher. This difference in the primary care systems between these two parts of the world, and the fact that most of the controlled studies on the effectiveness of home care programmes were performed in the USA, shows the urgent need for further research on this subject in northwest European countries.
Conclusion
The fact that the effectiveness of home care programmes for patients with terminal cancer still remains unclear seems to contrast with what is generally believed by patients, professional caregivers, and politicians working in health care, given the extensive development of home care programmes in several countries. [32] [33] [34] [35] [36] Further properly designed studies are therefore urgently needed to elucidate the effects of these home care programmes. This is particularly true for northwest Europe. We found that the programmes that enabled team members to visit patients at home or incorporated multidisciplinary team meetings had positive outcomes, so future investigators should incorporate these two elements in their programmes.
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Routine replacement of central venous catheters: telephone survey of intensive care units in mainland Britain
A M Cyna, J L Hovenden, A Lehmann, K Rajaseker, P Kalia
The incidence of sepsis with duration of central venous catheterisation remains controversial. Although some authors routinely replace central venous catheters, 1 2 this practice is not supported by data from randomised, controlled studies. 3 4 We surveyed intensive care units in mainland Britain to determine whether central venous catheters are replaced routinely.
Subjects, methods, and results
We conducted a telephone survey in the first two months of 1997 of all general intensive care units in mainland Britain mentioned in the Directory of Emergency and Special Care Units 1996. We spoke to the consultant when available or the senior sister on duty and asked about their current practice of replacing central venous catheters. Of the 169 units contacted, 165 agreed to participate, two were busy, and two refused to respond. We asked three questions: Does your intensive care unit practise routine scheduled replacement of central venous catheters? If so, for how long are catheters left in place before replacement? What is your current practice based on (research, audit, microbiology advice, no reason given)? Any additional comments were noted.
Eighty six of the respondents (52%) routinely replaced central venous catheters, leaving them in place for a mean of 6.5 days (SD 1.6, range 2-14 days); replacement was also scheduled by 22 of the 37 teaching hospitals (60%) and 64 of the 128 non-teaching hospitals (50%). The figure shows the distribution of the units' practice according to the number of days before central venous catheters were replaced. Of the 86 units routinely replacing catheters, 23 based their practice on published research, three on local clinical audit, and nine on advice from their microbiology department, while 51 could not give a reason. Two units had been advised by their microbiology departments not to practise routine replacement; seven units said that their practice depended on the consultant on duty; two units had abandoned the practice in the past two years; one unit's practice was arbitrary; one unit's practice was pragmatic; and four units were in the process of implementing a policy.
Comment
Our survey shows that the routine replacement of central venous catheters in intensive care units in mainlaind Britain is variable. 
